Abstract
geochemical and sedimentological processes that occur within the Vestfjord, Ofotfjord and 21 Tysfjord. Our results indicate a very heterogeneous sediment supply and intricate 22 sedimentation processes. We propose that this is related to the complex fjord bathymetry, a 23 low hydrodynamic energy environment, differences in the hinterland bedrock composition 24 and a relatively small drainage area causing a rather diffuse freshwater inflow. Moreover, 25 we show that marine carbonate productivity is the main calcite and Ca source in all three 26 fjords. Atlantic Oscillation (NAO) (Hurrell, 1995 The Vestfjord, Ofotfjord and Tysfjord are the three main fjords of a fjord system between 99 the Norwegian mainland and the Lofoten archipelago in northern Norway (Fig. 1) . With a 100 length of about 180 km and its cone shape the Vestfjord is an "atypical" fjord and has 101 characteristics more similar to a coastal bay (Fig. 2 are marked by up to 300 m high side-edges (Fig. 1) . This is interpreted to be the result of 
112
The total drainage area of the three fjords spans about 7,100 km 2 (Fig. 2) varies between 27%-93% and 1%-40%, respectively (Fig. 3) . Moreover, the mean grain size The local mineral and grain size distribution shows a complex distribution pattern which can 237 be explained by the physiographic setting of the study area. 
Ofotfjord

260
Linkage between terrigenous elements, grain size and water depth 261
In the Ofotfjord, Si correlates strongly with Hf and Zr and these elements are the only 262 elements which are positively related to quartz (r = 0.7-0.8; p < 0.01, n = 11, ES-1). (Fig. 4) shows that the 269 fine-grained material, which is rich in Al and clay minerals, settles in the middle and deeper 270 part of the fjord. Closer to the shore and at the entrance sill, sediments show higher 271 percentages of coarse-grained material, which are enriched in quartz and Si (Fig. 3 and ES-272 2). This finding is in accordance with the typical sediment distribution pattern in fjords, 273 where coarser and heavier sediment components are usually deposited at the shore and in 274 river estuaries and the grain size decreases with depth (Holtedahl, 1975; Skei, 1983) . The 275 higher amounts of Si and quartz together with the larger grain sizes at the entrance sill (Fig. 276 3 and ES-2) are probably related to winnowing caused by higher bottom current velocity. Si/Al values (3.9) than station 25 (2.7), which is at 444 m water depth (Fig. 4) . Also the Vestfjord basin (Fig. 6) . Moreover, Al versus the sum of phyllosilicates (Fig. 6) shows an 356 increase of the Pearson correlation coefficient from r = 0.4 at the shallow parts to r = 0.9 in 357 the deeper fjord areas. Sediments at the Vestfjord shelf and sill area contain higher amounts 358 of coarse-grained material (Fig. 3) and the positive correlation, for example between Al and 359 plagioclase, and Si and quartz, shows that the sediment material is relatively fresh and of 360 local origin. The samples from the deeper basins are rich in fine-grained material (Fig. 3) , 361 and Al and Si are negative correlated to plagioclase and quartz and positively correlated to originates from the Ofotfjord or the biotite-rich Tysfjord area (Fig. 7) . Thus, the surface hinterland (e.g. Petschick et al., 1996; Velde, 1995) . We found that the Ofotford sediments 395 are enriched in muscovite, the Tysfjord in biotite and the Vestfjord in illite (Fig. 7) . The contribute to the elevated biotite concentrations in the Tysfjord (Fig. 7) . However, we note to assess their future applicability as paleo-environmental proxies in these three fjords.
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Ca anti-correlates to all other elements or minerals other than calcite, aragonite and Sr (r ≥ 426 0.9, p < 0.01, n = 40) in all three fjords. As elemental ratios are insensitive to dilution effects, 427 in the following we also focus on the Ca/Al distribution which shows a strong correlation 428 with Ca and calcite (r ≥ 0.9, p < 0.01, n = 40). The highest Ca/Al values of the entire study area were found along the shallow coastal areas 451 on the north-western and the south-eastern fjord margins (Fig. 8) . In accordance with this necessary. This will also help to better identify the sources of biotite, muscovite and illite of 486 the three fjords, as well as the origin of the K anomaly in Tysfjord sediments. 487 
